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METHOD OP MANUFACTURING A SUMMARY OF THE INVENTION 

STAMPER FOR PRODUCING OPTICAL Consequently, it is as object of the present invention to 

DISCS. A STAMPER THUS OBTAINED AND provide a method of m^ofactaxingasumipttastcfcn^ to 

ANOFTICAL DISC OBTAINED BY USING in the introduction, which method elmnnates the aforesaid 

SUCH A STAMPER * problems. 

Another object of the present invention is to provide a 
HELD OF THE INVENTION method of mamifacrurmg a stamper as referred to in the 

The mesem invention relates to a method of manufactur- introduction, which niethod allows or ^ certain 

l^jprcseni ^T^Liiicin^ ootkal discs, conrprisina the amount of flowing of the photoresist posts, making it pos- 
^auTS^pCreS Vf^VS the to sible to -n.lthedesired post goomcuyv^h is reared 
Sg of the appHcd photoresist film, wherein said for niass rephcanm, 
ilfiictuiing "comprises tfie saccessive «rposure, devetoproent DETAILED DESCRIPTION 

and bearing of said photoresist film, wherein the developed SnrprisMy, the above objectives have been iccom- 
pbotorcsist film is subjected to ao additional exposure step «j ^ iaveBUxs ^ prc^ng a method as 

m the deep UV range prior m the final heat treatment, rbe 15 refrlted to m me introdacticn, which is characterized in that 
present invention ruxihermorc ielates to a slamperftr pro- ^ cffibuive dox of ^ add iiional exposure step ranges 
during OP ^ 31 g° » tQ °^ sal dac* obtained by means between 4-10^ and 510* J/cm* with a wavelength of 
of such a stamper. 200-320 am. 

BACKGROUND OF THE INVENTION ^ Acconhnfi to the present invention, the efective dose or 

A method of this kind is known from Dutch patent energy densfcy of to addMc^ «cp«W ranges 
^t^S^ne! oSo^filed in the pame of the present between 4-UT 1 and 5-KT 1 W, preferably ****** 
SST^on^to STm^thod oHianufacra^ «* l»* ^ ? J** 1 " dosc ^ the ado^onal 
SSS descraed^reL a photoresist film is apptiedio a exposure step according to the present invention » less than 
Ser oS^er^ U^TaSS phctoresS film is * ^ J/cm< «, sulHment cr^sl^cfect wffl oc^ in 
^Sld^^eS of thTLhed photoresist film the photoresist film. If the effective dose of the additional 
strecmred. The strucmnag T JZJ^L^Z.CZ^a cxnosure step i*wi"ting 10 the present invention is more 

""f^tSK^XST^S^ Sr^O^^raigniflci. ^sslm^ng .fee, wfll 
mciii of Ok anArf pho«MT^n^»^M oecur in the photoresist film. According Id the present 

e^^rActores* film. Ifllddition to that, the stinctuiing product of the dose and the seoa*vaty of the ****** 

t^JSSS+lS^ film mrthcrmore comprises the inateraal at the wavclengthuse* For n™l£^for 

nfte^lb^ of the photoresist film prior to developing example, the muornum 8 ^^^^ 7 ^^ 1 ' 

ST^uares^film. ThV successive steps of selective « a result of wtaeb the ^energy dose bang used at a 
ex^rSttand integral exposure^ to the devel- 35 wavelength of 250 nm substantially c^rre^nA wiui the 

Z^J^t^^™** ^Treversal process" to Relive dose. It is apparent that a wavekngth ^er^m 

ZS 'SSl £ Sfd the arSrding to L example 250 nm will return a big^ «ergy dose m order to 6buun 

S^Sfnt SButch patem^pSn, a negative the ™^^°?£tT * *~ *** * ***** 

Zu^ZL^a ™,<: ««ted. bv mcattS of snin-on droosirion, onto wavelength of 250 nm is used. 

?SZK^KH^*£iE^-» « AJlboBgh it is known from .he article -Deep UV hardeo- 

^^^CT^Xrate for fois cxpertarnT After ingot positive phoresis. plW 

^^^,7Tf Ac Si Suell/gUss substrate afaembly at chemical Society, part 29, No. 6, June 1982, pages 

f^^^^ofSr cT the applied negative 1379-1381 m foe name of Allen ft. ct aL to reduce the 

^S^X^*^ thermal deformation, in partreuhrr th. Bowir* of ptatcr«m 

fx^dby means of a ma*er reglstnufoi. syaem (MRS) al « p^tema, doting tteatmeots at a bgA ^ra^e of 1*0« C 

ri«efcnMh of 4S»<im. Direct^ afler said exposure, the for 30 minutes by erpoang the pboioceSrtt id the deep UV 

^wVias beared and subsequently cooled, afier wMoh range by means of. lowfKxmc jmerauy vap^lamp^d 

^^^fZk place to 4 minntes. Th^s, the «on- «tiele discloses an orposweof for •exsmpte _8j rnWrf for 

p^rtToftbe relative phowreist trim applied to .be 20 mmntej wtaeh eo^e^ood. «Uh >>"«tSlML 

were «posed asyetThe assembly was snbse- so W. SV* a dose m ao=»rfance wrd. 

!Z3„Ai,wd aid healed arsrh. in foe aame maimer as et si. b substantially tnghei 'than the effisebve dose m foe 

to^pHerf fixating foe strucwre range W and . waveleDgfo of 200-320 

of^7br^o^p^«£wwM=hooolii«iookpl»e,w» pro which foe present rnvenUOO employs, wh^d^ mates 

S^ftSen^arfoToven temperamre set for heating was H possfok fo control ^d flowrng^,^^ po^bkto 

140*C 55 con^l ^ geometry of the photoresist posts being iormto. 

practice, however, this toner heat treatment, also called The use of * adn^n£e 3 jc«» step l^m to bxrf. 

^^S^h^ hrcn carried out at a temperature of 200*. C. bake step is also known from the articles "lA^hardemng of 

Sf^feT ^TdrewbacL of X relatively high Resist Patterns", IBM Technical Disclosure Bulletin, pan 

™t^of^ - the fucTthat the 24. No. 3, August 1981, «d from the article "Photoresist 

^nXhotLesbt posts fbnned after the developing step 60 Siabihzaiion System*, Sola State Technolo^, part 27, No. 

ETSS mmJw^9 m an nncootroJled manner, 7, June 1984, Washington, USA, but neither article discloses 

^re^toTwmN±^ aD V cx P 0Sttrt values. Said use corre^noVwtth the 

^nX of the pbo^SUt posts will change a, a result of aforesaid article by Allen, Ret aL, , however, m partotorlC 

mT^cc^ary heat treatment at a high temperature, the Htbography, so that a is Ukely that the coergyj^being 

^S^n^cn^ocloes not meet the precise spedfica- 65 cniploycd wiU also be tbesame as in said nticle»thai ts, 

SoTtbat arc^uired for producing optical discs, which is considerably higher than the values employed according to 

ondesiiable. the present invention. 
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Sucb an additional e*posiire step **^mj* present totatioo. Since ihz^^^l^iA^^J^^ 

i^entkmwith a very effective dose will probably lesult in exposure, a crosdmimg efl*ct occurs in the photoresist film 

n^dat£a jSctioDS in the photoresist in particular in the over the entire area of the stamper, as a result of which a 

outer layem of the photoresist, which oxidation reactions satisfactory evenness is achieved, 

lead to curing and a higher glass transition temperature. As y j 0 addition to that, it is preferred Id carried out the 

a result of thai, too structure of the photoresist posts formed additional exposure step under heating. As a result of said 

during the developing step will not 0* adversely afixdedby beating, the crossunking effect in the photoresfet film will 

the subsequent heat treatment at a high tcrnpcxalure* and it ta ^ e pj acc mofC qnicWy, as a result of which the exposure 

will probably be controllable. However, tbemvention is not ^ addiiiooal exposure step according to the present 

limite d by this assumption regarding the oxidation reaction 1J} ^^^^ ^ ^ reduced, which results in a higher produc- 

that will probably occur. _ . doc speed. 

Tub addinonal exposure step, according to the invention, Wfh ^ mc thod according to the present invention, a 

wrdch is to be carried cnlpriot to the fi^ h«rt tieamieiu, photoresist is preferably used for applying the 

preferably carried out in the range in which the pbotocbcm^ photarcsist fihn. Exposed areas of a film of a negative 

cal enring of the photoresist takes place, that is, m tie range ^ j^^^ rcma in after developing, whilst the con-exposed 

in which absorption of the clcotrc^agncboradjabon takes Leas are removed as a result of the developing step. The 

place, in particular in the range of 200-320 ran, more in method according to the present invention is not baited to 

particular in the range of 240-260 run. the use of a special negative photoresist, however. More in 

The selection of the wavelength range to be used for the particular, the method according to the present invention is 

additional exposure step has an influence on the curing 20 g^bje for mflnenciug the post geometry of photoresist 

process of the photoresist. Although the scientific cxplana- post ^ int ^ }ectivQ of the special origin of the photoresist 

tion as regards the relation between the wavelength and the bcin g nscd# ^ is. a positive photoresist or a negative 

enring of ibe photoresist is not quite dear to those skilled in photoresist. By applying a negative photoresist to a stamper 

tins field of the art, the present invenuxs assume that die . ^ which might in principle be placed directly in the 

following applies. It should bo ui¥tenrtood thereby tbat the & i jjj ccTioa moulding unit, and structuring said negative pbo- 

piesent inventors are by 00 means limited by such an tofesfat in accordance with the proposed method, both the 

explanation. In the long wavelength range, for example metallisation step and ibe electroplating step may be 

300-J20 nm, the penctretion depth of the UV radjanon is gapped 

great, and complete coring of the photoresist wffl take place. , preferred embodiment of the mcthod according to the 

When a wavelength of 240-260 nm is used, the 30 k^on, Ore exposure Step, which is not the additional 

by the photoresist will be large, as a result of wtoeb ibe eiposait . ^ according to the present invention, is caoicd 

penetration depth of the UV radiation wffl be small and only 0 ^^ two JL^ that is, a first selective exposure step and 

curing of the outermost layer ofthe photoresist will bum a ^cend integral exposure step. By selectively exposing tbe 

place, iberefore. In ibis Una ^bodinreui, the combmauoe negative photoresist, an acid is formed in the exposed areas, 

of the very effective dose Ofthe additional exposure step, 35 -j^V beating of the negative photoresist following said 

exposure in a specified wavelength range and subsequent -dectivo cxpOSUre m will lead to crosslinldng of said 

heating makes it possible to influence the ^geometry of exposed areas urjdw«uaJys«c^ said acid, 

the photoresist posts. If the absorption P^_«. As a result of the integral exposure step, an acid is formed 

sist being used ranges between 240 and 2oO nm, wmcn hi the ncn-cxposed areas as well, which acid causes the areas 

applies to novoluc resins, an additjonal «P^* step out- 40 whicb ^ nol been selectively exposed, and which are thus 

side the aforesaid range will not c^sufficreut *hSorpnon. Dot ac^mted, to dissolve sooner during the developing 

Inadequate curing of tbe photoresist fflm wD result, Much ^ Aaare8U li of the beatmgstep lollowingthe developing 

means thai the structure of the photoresist posts ^."f step uie <^ecizvely exposed and thus i^osslinkcd areas are 

ahected during the subsequent beat treatment at a high by further crosslintong of polymer chains, 

temperature, with flowing out taking place to a larger or 4 5 wfacreey suc h a heating step is according to the present 

smaller degree, which is desirable m certain embc^mems. inventionpreccoed by an additional exposure step as already 

Tbe exposure time of the additional c*jposure gap a \ Jsc ribcd above, 

mg to the present mvention » preferably 1-1^ sccoOOS. ^ ^^tioo furthermore relates to a stamper for 

more preferably 2-30 seconds. Expcruueotal data have pro dncmg optical discs, which stamper is characterized in 

shown that an exposure time of less than 1 second wOJ 50 ^ ft ^ ^ obtained by using the method according to 

probably lead to insufficient oxrdabon reruns m the ^^^LnAm. " 

photoresist film and thus ^ invention furthermore relates to an optical 

of more than 125 seconds ^^ h .^ n ^!^ disefwSdisc is characte ria*4 in that U b as been obtained 

eficct on tbe oxidation rearXionsmduce^ m ^photoresg ^^gSe Stamper according to the present invention, 

film In addition in that, an exposure tunc of more than 125 55 uy v^** J V_, . j^, -, 

^^x^^KC^x^^^u^t posts, which The present invention win be described in more detail 

n^coS^anicmate^^ slowly aflected as hereafior with reference to special exaim^fcs. It should be 

S oWproductmn, causing them to evaporate, understood, however, Aat the present ^by ™ 

S^Sko and CO^ Moreover, when such means limited to such special example furthermore it will 

c^os^n^dic heat production caused by tbe «o be understood that tramples described Can be shghtiy 

!^rS=^neflep accendrng to the present invention adapted by persons slriDed m Oiis field of the art without 

^tM^rf^ ternperatnre may rise departing from the essence of the present invention as 

to^bov* Xglass transition temperature, which will have an defined in the appended claims, 

aovcisc effect on the geometry of tbe photoresist posts as EXAMPLE 1 

a orcferred embodiment of the method according to the In order to investigate the effect of an additional exposure 

invaitmn, the additional exposure step is carried out uuder step, a number of stampers were produced, wherein tbe same 
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pxoccss parameters were wed for ^«aunples, 
exclSou of tbc exposure time and *£^ f b «'*iase^ A 

used as the exposure source, THs lamp connniscs a spec- 
^ in tte range of 200-300 ma, with a peak tang 
detectable al a wavelength of 250 nm. The effect of the 
additional exposure step cm lbs post geometry wasdrter- 
ruined 00 the bass of poa promo mcssiiTenienis an foe AFM 
and order measUiementt on the HD-DOM. 
The foDowiog setting? were nscd: 



10 



Paotwcsit! 

Lw«rl«iani£ 
(US): 

Second tasting *irp: 
Developing step: 



AZSZM^ ip»-w» deposition it 
600 imriDtkntt pet miira te 
90* C« 5 miMtc t 

NA 0*5, Imci '^veln^hi 413 run 



2 mfinrtab PLS (380 did UV Ump) 



AdifiirDnil 
Fun) beating *qx 



to 0, IS, 60 or ISO 



200° C, far 5 



The results of tbe AFM meapiemente on tbc siflmpexs 
obtained matter varying conditions of me cxposare step 
(following the final beating sum at 200* C. forS mmutca)are 
snmmarized in the tab£ below. 
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in the treatment of the sUmpci, the bond with Ercopell 
appeared to be Strong, as a result of which it was very 
difficul t to remove ErcopeU from the stamper. When an 
additional exposure step with an effective dose ranging 
between 4-lCT* and 5-10 -2 J/cm 2 was carried out, tbe bond 
between the Ercopell coating and the stamper surface was 
snffidemly weak, so that removal of the coating was pos- 
sible. Tins indicates that the additional exposure step has a 
positive effect on ihe surface o o aap nsilin n of the photoresist. 

EXAMPLES 

The same steps as in example 1 were, used, with this 
difference that the developing step was carried ont while 
using an 0.2 M/KOH-sowuon, wherein the dcvelopiDg pro- 
cess took place to order, that is, the developing process was 

15 monitored by means of light diffraction. Tbc geometry of the 
obtained resist strucwre wis then determined by means of 
AFM measurement. Following that, the stampers thus 
obtained were exposed to an effective dose of ibe additional 
exposure step in the range of 5-l^KT 2 J/cm 1 and a 

30 wavelength of 250 nm~ The last heating step, also called 
-hardbake 1 *, was carried oat on a hot plate at 200* C for 5 
minutes. 

The geometry Of the obtained photoresist structures was 
determined again by means of AFM measurements for the 
75 purpose of determining the extent of deformation of the 
resist structures caused by the a d ditional exposure step and 
the bardbake Step. Said deformation is for example 
expressed in the parameters height retention, h r (the ratio 
between the height after developing and the height after the 
additional exposure step and hardbake, in %) and width 
retention, b, (the ratio between the width at half height after 
developing and the width at half height after tbe additional 
exposure step and hardbake, in %). Tbe table 2 below shows 
a survey of the measuring data of the photoresist structures. 



30 



35 



TABLE 2 



do*c (Jfcm*) 



HcwfelBtnttiM A Width 

TO TO 



40 



The above table dearly shows the effect of the additional 
exposure step 00 the geometry of tbe photoresist posts. ^ 
lwvingout of an additional exposure step in sample D14S, 
which method describes the prior an, in particular Dutch « s 
patent application no. 9400225, leads to a fiirwcd-out post 
geometry having the shape of a Gaussian disnibnMciir/^ 
Fiom the table it can rurthermore be concluded that the 
original post geometry is substantially retained at a dose of 
fr5* J&? (exposure for 15 seconds) already, although 
some flowing-out of the photoresist posts still takes place 
during the final heating step. It can furthermore be coo- 
clnded from the table that prolongation of the exposure 



A 
B 
C 
D 
E 
F 



0,00.10-* 
8,00.10-* 
2,0010"* 

7,0010-* 
1,404 D- 1 



86 
95 
98 
97 
90 
54 



84 
79 
69 
96 
96 
90 



it will be apparent that both the height retention, h, and the 
width retention, b, arc affected by tbc effective exposure 
dose. When a small exposure dose is used, thai is, a dose of 
so less than 4-XCT* J/cm 2 , in particular in the case of sample A, 
for which an effective exposure dose of 2J00.10 -4 was used, 
the deformation caused by substantial flowing is such that 
pits which are difficult to read or pits having nigh jitter 

« - - . , r „ »k* vahiesresnlt When an exposure dose having a value of more 

after 60 seconds does cot have a signtfcaut^ecl on tbe ^aO 5-1CT 3 J/cm 2 is used, in particular in the case of sample 
geometry of the photoresist posts. An ™^ ^ ^J^ 1 ^ E and sample F, for which effective exposure doses of 
J/cm 3 leads to a decreased post height, which can probably 7MJ ^ j/^a aod 1.40.KT 1 J/cm 2 respectively were used, 
be ascribed to the ozone ^production, as ar^tofw^the ^ bdtmM of oxidation caused by ozone as such, however, 
photoresist posts are affected, causing mem w j^rate. ^ 5tmctunj ^ uncontrollable and decomposition 

Additional experiments have ^^^^^^^ M of the photoresist takes place. Thus, an effective dose of the 

additional exposure step in the range of 4'l0""*-5-10~ 3 I/cm 3 



look place to a slight degree when a short exposure time, 
namely 5 and lOseconds, wasusedin the final heating step. 

EXAMPLE 2 

The same additional exposure steps as in example 1 was 
used whereby each of tbc stampers thus treated was exam- 6$ 
ixied as regains tbe bond with ErcopeU, If an additional 
exposure step (exposure time: 0 seconds) was not included 



and a wavelength of 200-320 is required for effecting a 
controlled flow in order to obtain more or less round, 
flown -out resist structures- 
Wbat is claimed is. 

1. A method of manufacturing a stamper for producing 
optical discs, ccunprising: 
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, • . ^^i^reskl to a siarrmcr plate to form a 4. A method accordiag Id claim 3, wherein the "pranre 
applying a photoresist to a siamper pais » ^ 0 f 5^ additional exposing ranges between 2 and 30 

photoresist film; and seconds. 
Baucmring the photoresist film, the structuring including, 5 A ^thad according to claim 3U wherein the li£ht 
in order, wavelength is in the range of 240-260 nm. 

exposing the photoresist film; 5 ^Atnelhnd according to claim 5, whereto said additional 

devetoouoe the photoresist film; exposing is earned out under rotation. 

CS^Z filmQ 7. A n^j^^^^^wheran said additional 

^"w^J>^^ l T«ra^p the developed photoresist film tD closing is carried out under neatuag. 
^J^^^lc^TSTdcep^ range; i^Amethod according to clain 1, wherein a negative 
a light having a waveiengin in «cp u ^ >o photoresist is used for said applying, 
and . . « 9 A stamper forprcKhicangopucald^sesoblamedoyusu^ 

beat treating the additionally exposed rAotorcSisl film; ^ method aeecidiiig to claim * • • 

wherein said additional ccqposing is performed using a 10 ^ pptfaQ jigc, obtained by lising the stamper acootd- 
h'Hht wavelength of 200-320 nm and an energy level lQ daim 9. 

iJaween 4-iCT* and 5-10" 3 J/em. „ 11. A method according to claim X. wherein said exposing 

7 a mct hod according to claim 1, wberein the energy » * earned out in two stages, comprising a first selective 

kvelofsaid additional exposing ranges between S-llT 1 and exposure stage and a se^ integral exposure stage, 

*Vi!^\ZSr wherein the selectively exposed photoresist is beated prior to 

3 A meSod according to claim 1* wherein an exposure carrying out said second integral exposure stage- 

time of said additional exposing ranges between 1 and 125 . # ♦ • • 

seconds. 
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